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Abstract 
Malnutrition has now been redefined in terms of “under nutrition” and conceptualized in 
terms of thinness which is an important problem among children and adolescents in rural areas of 
developing countries like India. Therefore, present study was carried out to assess the prevalence 
of thinness among the adolescent girls (age group 13yrs-18yrs) of Garhkhal Village of Himachal 
Pradesh, India. The study design was cross-sectional. Height and weight were measured and 
Body Mass Index (BMI) was carried out. Identification of thinness was done according to the 
new International BMI-based classification cut offs as given by Cole et al., 2007. In general the 
mean BMI increased with increasing age. Overall age-combined prevalence was 79.5%. Present 
study indicated the poor health status of the adolescent girls of the selected area which indicates 
the high nutritional stress among them as evident from the thinness prevalent among them.  
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Introduction 
Obesity and malnutrition are the opposite extremes on the scale of adiposity. Malnutrition has 
now been redefined in terms of “under nutrition” and conceptualized in terms of thinness. 
Prevalence of thinness among children and adolescents is emerging as a major concern in rural 
areas of India [1, 2]. The available data from developing countries like India reports 15-20% 
obesity in urban areas among school children [3-6] and about 5% in rural areas [7]. Thus, obesity 
is a concern in urban areas; but children in the rural areas still suffer from under nutrition. 
Adolescents have the lowest mortality among the different age groups and have, therefore, 
received low priority. However, recent studies have shown that the prevalence of malnutrition is 
high in these age groups [8-10]. The poor nutritional status of adolescents, especially girls, can 
lead to adverse reproductive outcomes. Body Mass Index (BMI) is used to define thinness in 
children and adolescents. Based on International Survey of Six large nationally representative 
cross-sectional studies on growth, Cole et al., [11] determined BMI cut offs to define thinness in 
children & adolescents, based on BMI at age of 18yrs. Underweight has different meaning from 
overweight in adults and children. In adults, underweight or thinness represents the low BMI 
among them; whereas in children and adolescents it indicates low weight for age. In the present 
study an attempt is made to assess the prevalence of thinness among adolescent girls age 13-
18yrs of Garhkhal village of Himachal Pradesh, India.  
 
Methods 
A cross-sectional study recruiting 100 adolescent (age: 13-18yrs) girls was carried out in 
Garhkhal Village of Himachal Pradesh. Local secondary schools were approached for permission 
of data collection. Information on age was confirmed from the students and was reconfirmed 
from school data. 
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Anthropometric assessment 
Height and weight were measured using standard anthropometer and weight scale, respectively, 
following the standard techniques. BMI was computed using the following standard equation: 
BMI= Weight (kg)/height (m2). Thinness was evaluated according to the international BMI cut 
offs given by Cole at al [9]. Cut offs for the age range studied is presented in table 1. 
Table 1: BMI for age cut offs for the adolescents as given by Cole et al., 2007. 
Age (year) Grade III Grade II Grade I 
13 14.2 15.14 16.57 
14 14.75 15.72 17.18 
15 15.25 16.22 17.69 
16 15.63 16.62 18.09 
17 15.9 16.89 18.38 
18 16 17 18.5 
 
According to these cut offs, children with low BMI for age were assigned particular grade of 
thinness. Those falling above grade I thinness were considered normal. 
 
Results 
The mean BMI and SD of the subjects are presented in table 2. In general the mean BMI 
increased with increasing age. Mean BMI for age did not fall into normal category for any age 
group. The overall mean (age-combined) BMI was 16.41 kg/m2. Table 3 and Figures 2  & 3 
presents the percentage prevalence of thinness by age among the subjects;  26.24% of the total 
girls fell under grade III, 21.2% fell under grade II and 32.1% fell under grade I. Age-wise 
prevalence of thinness was 85.7%, 73.3%, 71.4%, 100%, 80% & 66.6% among 13yrs, 14yrs, 
15yrs, 16yrs, 17yrs & 18 yrs age groups respectively. Overall age-combined prevalence was 
79.5%.   
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Table 2: Mean BMI ± SD of the subjects 
    
Age(years)  
            
N Mean BMI (kg/m2)± SD Grade 
    13 21 15.57±3.14    I 
14 30 16.48±3.11     I 
15 27 16.5±2.40     I 
16 11 15.25±2.11    III 
17 25 16.62±2.06     II 
18 6 17.935±2.05      I 
 
Table 3: Prevalence of thinness by age among the subjects 
Age(years) Grade III Grade II  Grade I Total Thinness Normal  
13 4 (19.04) 7 (33.3) 7 (33.3) 18 (85.7) 3 (14.2) 
14 9 (30) 6 (20) 7 (23.3) 22 (73.3) 6 (20) 
15   0 2 (28.5) 3 (42.8) 5 (71.4) 2 (28.6) 
16 7 (63.6) 1 (9) 3 (27.2) 11 (100)     0 
17 7 (28) 9 (36) 4 (16) 20 (80) 5 (20) 
18 1 (16.6)    0 3 (50) 4 (66.6) 2 (33.3) 
Values without parenthesis are frequencies and within parenthesis are percentages. 
Figure1: Prevalence of thinness in each age group according to grades 
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Figure 2: Percentage of thin and normal girls in each group. 
 
 
Conclusion 
In the present study , mean BMI for age fell into Grade I for the age group 13-15 yrs &  in Grade 
III for the 16 yrs and in Grade II for group 17-18yrs. This indicates the high prevalence of 
thinness among adolescent girls of Garhkhal village of Himachal Pradesh. High prevalence of 
thinness indicated the prevalence of nutritional stress among the children especially girls. The 
limitation of the present study is small sample size. This study adds to the current knowledge of 
thinness/underweight prevalent among the rural areas of India, basically among the adolescent 
girls of Himachal Pradesh. However, larger sample size is needed for better replication of the 
study.  
Acknowledgement: We  are  thankful  to  UGC  SPECIAL  ASSISTANCE  PROGRAM  for  the  
financial assistance and also to the Department of Anthropology, Delhi University, India. We 
also thank the people of Garhkhal Village, Himachal Pradesh, India for their co-operation. 
 
 
594 
Garg, P.R., Mondal, P.R. (2011). Prevalence of thinness among the adolescent girls (age group 13yrs-18yrs) of 
Garhkhal village of Himachal Pradesh, India. International Journal of Human Sciences [Online]. 8:2. 
Available: http://www.insanbilimleri.com/en 
 
References 
1) Raja Chakraborty, Kaushik Bose. Very high prevalence of thinness using new international 
body mass index cut off points among 5-10 year old school children of nandigram, west 
Bengal, India. JRMS 2009; 14(2): 129-133. 
 
2) Mondal N, Sen J. Thinness is a major underlying problem among Indian children. J Trop 
 Pediatr 2010;56:456-7. 
 
3) Kapil,U, et al. Prevalence of obesity among Affluent adolescent school children in Delhi. 
Indian Pediatr, 2002; 39: 449-452. 
4) Marwaha,RK, Tandon,N, Singh,Y, Aggarwal,R, Grewal,K, Mani,K. A Study of Growth 
Parameters and Prevalence of Overweight andObesity in School Children from Delhi. Ind 
Ped, 2006; 43: 943-952.  
5) Das,MK, Arora,NK. Obesity Prevention: The Role of Brain and Society on Individual 
Behavior. L Dube, et al (eds.), Obesity Prevention: The Role of Brain and Society on 
Individual Behavior. 2010: 471-484. 
6) Sharma,A, Sharma,K, Mathur,KP. Growth pattern and prevalence of obesity in affluent 
schoolchildren of Delhi. Public health nutrition, 2007; 10: 485-491. 
7) Pandher,AK, Sangha,J, Chawla,P. Childhood obesity among Punjabi children in relation to 
physical activity and their blood profile. J Hum Ecol, 2004; 15: 179-182. 
8) Soumyajit Maiti,  Debidas Ghosh, Shyamapada Paul. Prevalence of Thinness among Early 
Adolescent in Rural School Girls of Paschim Medinipur, West Bengal, India. J Trop 
Pediatr (2011) 0(2011): fmr005v1-fmr005.  
9) Chaturvedi S, Kapil U, Gnanasekaran N, Sachdev HPS, Pandey RM, Bhanti T. Nutrient 
intake amongst girls belonging to poor socio-economic group of rural area of Rajasthan. 
Indian Pediatr, 1996; 33: 197-202. 
10) Rao  NP,  Singh  D,  Krishna  TP,  Nayar  S.  Health   and  nutritional  status  of  rural  primary  
school children. Indian Pediatr, 1984; 21: 777-783. 
11) Cole TJ, Flegal KM, Nicholls D, Jackson AA. Body mass index cut offs to define thinness 
in children and adolescents: international survey. BMJ 2007; 335(7612):194. 
